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Tablel Powder parametersof cemented carbide

Particle Major chemical

Powder
size/pm composition, w/%
113 Total carbon: 6.13+0.05;
WwC ) Free carbon: 0.05; O: 0.03

Medium Total carbon: 6.13+0.05;

Extra thick

2.3-2.7
coarse WC Free carbon: 0.05; O: 0.07
Co 1-2 C0=98.0; Fe: 0.3; C: 0.1; 0: 0.5
Ni 2.5 Ni=99.8; O: 0.15; Fe: 0.006

*2 WRESRAMEAE

Table2 Mix proportion design of cemented carbides (%)

Alloy  Extra thick Medium
Co Ni

No. wC coarse WC

1# 90 0 7 3
2# 80 10 7 3
3# 70 20 7 3
4# 60 30 7 3
S# 50 40 7 3
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Fig.1 OM microstructures (a-e) and average grain size and adjacency (f) of five Ni-Co cemented carbides with different medium

coarse WC particles contents
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Effect of Medium Coarse WC Particles Content on the Microstructure and Properties
of Ni-Co Coarse Grain Cemented Carbide

Zhao Chenhao', Xu Shubo'?, Li Hui’, Zheng Junzi®, Lu Qingliang4, Pan Yuefei'
(1. School of Materials Science and Engineering, Shandong Jianzhu University, Jinan 250101, China)
(2. Die & Mould Technology National Key Laboratory, Huazhong University of Science and Technology, Wuhan 430074, China)
(3. Jinan Metallurgical Science Research Institute Co., Ltd, Jinan 250220, China)
(4. Jinan Heavy Industries Group Co., Ltd, Jinan 250220, China)

Abstract: The effect of medium coarse WC particles content on the microstructure and grain size distribution of Ni-Co coarse grain
cemented carbide was studied, and then the effect of grain size distribution on the mechanical properties of cemented carbide was discussed.
The results show that the medium coarse WC grains can be uniformly distributed around the coarse WC grains to hinder the contact
between the coarse grains and the bonding phase, which inhibits the rapid coarsening of the coarse grains, reduces the average grain size
and average free range of the alloy, and gradually transforms the grain size distribution into a bimodal distribution; the relative densities of
all the alloys under pressure sintering are above 99.5%, and the bimodal distribution of the grains size in the microstructure is verified by
the phenomenon that the alloys measured coercivities are lower than the calculated. With the increasing in medium coarse WC content, the
alloy average grain size decreases, the hardness gradually increases and the fracture toughness decreases; the decrease of super coarse
grains content in the microstructure is beneficial to the improvement of flexural strength and wear resistance of the carbide. The
appropriate addition of medium coarse WC particles to the Ni-Co coarse grain cemented carbide is beneficial to reduce the grain
coarsening and thus improve the wear resistance, and the best comprehensive performance is achieved with 30% medium coarse WC
particles.
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